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Description 

This invention relates to stable, single-phased 
solutions of microorganism-containing water-ln-oil 
microemulsions, which are obtained from crude oil or 5 
crude-oil derivatives. 

In order to remove sulphur-containing products 
from crude oil, naphtha and derivatives, attempts 
have been made long since to find microbiological 
procedures. As microorganisms, as can be seen, for 10 
example In a comprehensive paper published in 1 978 
by Malik (ref. (1) at the end of the present specifica- 
tion), lend themselves Desulfovibrio desulfuricans , 
Arthrobacter sp. , pseudomonas sp. , Pseudomonas 
aeruginosa , Acinetobacter sp. , Rhizobium sp . 15 

Later, also Pseudomonas alcaligenes , Alcali- 
genes denitrificans , Solfobolus acidocaldarius . Thio- 
bacillus ferroxidans have been proposed (ref.2-6). 

The problem of removal of sulphur from crude oil 
is connected with that of removal of sulphur from coal, 20 
and the at>ove cited literature references (1-6) and in 
ot her references (7,8) this subject rriatter is thorough- 
ly discussed. A comprehensive article by Andrews 
and Maczuga discusses this problem. 

Inasmuch as nearly all microorganisms, and thus 25 
also the ones referred to above, can survive in crude 
oil poorly, the rule is to work in a two-phased system, 
wherein the microorganisms are introduced into an 
aqueous phase which is immiscible with crude oil. 
The reaction takes place at the interface, so that it is 3o 
necessary to renew such contact surfaces continu- 
ously with a vigorous stirring. 

A new interesting paper on the argument of the 
biphasic systems has appeared recently {ref.6). In 
such case the authors use in the organic phasea sur- 35 
factant (Tween 80, Reg.Trade Mark), which possess- 
es the capability of building reversible micellae within 
organic solvents. They achieve thereby a significant 
success in rerrtoving sulphur from coal. The authors, 
however, warn that enzymatic preparations are much 40 
more efficient than the corresponding microorgan- 
isms as such (ref.6). 

It would be an asset, of course, for the microbio- 
logical demolition, should one be enabled to work 
within a single homogeneous phase, rather than 45 
within a biphasic system. This means, however, to 
find conditions under which the microorganisms, 
scattered throughout the crude oil homogeneously, 
are present in solution. 

The solubilization of water-soluble proteins and so 
other biopolymers in organic solvents by the agency 
of reversible micellae or water-in-oil microemulsions, 
is known a few years since (ref.9,10). 

Contrary to the normal aqueous mk:ellae, the re- 
versible micellae are formed in a polar solvents. To 55 
this end surfactants are employed, which form spher- 
oidal aggregates, in which the polar heads of the n>ol- 
ecules of the surfactant form a polar core. In such a 
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core it is possible to solubilize water (Water pool). 
Whenever the water content in a ternary system is 
comparatively high, water-in-oil microemulsion is 
spoken of, and reversible micellae are no more men- 
tioned. 

However, in the commmon practice, the differ- 
ence between the two fields has not been made quite 
dear. 

The invention is illustrated by the accompanying 
drawings, wherein: 

Fig.1 is a diagrammatical showing of (a) nor- 
mal, ie aqueous micellae , and (b) reversible mi- 
cellae; 

Fig. 2 is a diagrammatical showing of the introduc- 
tion of a protein in the "water pool* (aqueous core) 
of reversible micellae; 

Fig. 3 depicts the difference between a bacteria- 
containing biphasic system (a) and the corre- 
sponding single-phase system (b), and 
Fig .4 shows the stability of cells solubilized in 
crude oil by means of Asdecthin (65 mM) and wa- 
ter (1M) as explained in the examples. 
The difference between the normal, ie aqueous, 
micellae (a) and the reversible micellae (b) is shown 
in Fig.1 of the accompanying drawings. 

The water pod in the reversible micellae, or in the 
water-in-oil mk:roemulsion, is of outstanding impor- 
tance, because it becomes possible to dissdve biopo- 
lymers in such water droplets in a secondary solubil- 
ization process. Thernx>dynamically stable solutions 
are obtained, which are clear, and in which the en- 
zymes retain their activity. 

A graphic representation of the solubilization 
process referred to above is presented in Fig. 2. 

In recent years it has also t>een nr>ade known that 
E.coli bacteria and other small bacteria could be sol- 
ubilized in the solvent isopropyl palmitate (IPP) by the 
agency of the surfactant Tween (reg.Trade 
Mark)(ref.11). 

Within a solution of the caplllary-actrve agent 
Tween 85 (Reg. trade Mark) in IPP, reversible micellae 
are formed at the outset, whereafter a small vdume 
of a microorganism-containing aqueous sdution was 
added. Whenever the concentration of the bacteria 
and/or the vdume of water is not too high, the result 
of this procedure is a clear solution, in whrch viable 
and active bacteria can be detected. 

The same group of searchers has subsequently 
solubilized also mitochondria in the sanr>e system 
(ref, 12). 

Later, it has been announced by a Group in Mex- 
ico (ref.1 3) t hat It is possible to sdubilize spores, bac- 
teria and yeast cells in tduene, and this with phos- 
phdipids as the surfactants, however with a restrict- 
ed viability of the cells. 

All the studies referred to above on bacteria in a 
homogeneous phase are restricted to few convention- 
al organic solvents; crude oil and other naturally oc- 
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curhng oils have not been menttoned heretofore. 

The objective of the present invention is thus to 
improve the state of the art referred to above, and to 
provide stable, single-phased solutions of water-in-oil 
microemulsions which contain microorganisms 5 
and/or parts of microorganisms. 

The Invention, therefore, provides, according to 
one of its aspects, a stable, single-phased solution of 
a water-in-oil microemulsion which contains microor- 
ganisms, parts of microorganisms selected from io 
spores, heterocysts, mitochondria, microsomes, lyso- 
somes, or a mixture thereof, obtained by microspray- 
ing into crude oil, or a product of refining crude oil, se- 
lected from mineral oils, motor oils, naphtha, kero- 
sene, light fuel oil and heavy fuel oil, or a mixture 15 
thereof, containing from 0,1% to 30% by weight, rel- 
ative to the weight of the crude oil. or a product of re- 
fining crude oil, selected from mineral oils, motor oils, 
naphtha, kerosene, light fuel oil and heavy fuel oil. or 
a mixture thereof, of at least one surfactant, an aqu- 20 
ecus concentrated solution of microorganisms, se- 
lected from spores, heterocysts, mitochondria, micro- 
somes, lysosonnes, or a mixture thereof, in an amount 
of from 0,001 % to 100% by volume relative to the vol- 
ume of the crude oil, or of a product of refining crude 25 
oil, selected from mineral oils, motor oils, naphtha, 
kerosene, light fuel oil and heavy fuel oil, or of a mix- 
ture thereof. 

According to another aspect, the invention pro- 
vides a process for preparing the solution referred to 30 
above, which comprises the step of of microspraying 
into crude oil, or a product of refining crude oil, select- 
ed from mineral oils, n^tor oils, naphtha, kerosene, 
light fuel oil and heavy fuel oil, or a mixture thereof, 
containing from 0,1 % to 30% by weight, relative to the 35 
weight of the crude oil, or a product of refining crude 
oil, selected from mineral oils, motor oils, naphtha, 
kerosene, light fuel oil and heavy fuel oil, or a mixture 
thereof, of at least one surfactant, an aqueous con- 
centrated solution of microorganisms, selected from 40 
spores, heterocysts, mitochondria, microsomes, lyso- 
somes. or a mixture thereof, In an amount of from 
0,001% to 100% by volume relative to the volume of 
the crude oil, or of a product of refining crude oil, se- 
lected from mineral oils, motor oils, naphtha, kero- 45 
sene, light fuel oil and heavy fuel oil, or of a mixture 
thereof. 

The main advantage of the present invention con- 
sists in that conditions have been found in which bac- 
teria, yeast cells and other microorganisnrts can be so 
solubilized in crude oil, that is in such a way they do 
not decay for longer times, independently of the se- 
lected system. The microorganisms are introduced in 
the form of an aqueous solution {eg with a micro- 
spray, the technique of the internal spraying), and the 55 
water is completely solubilized by the crude oil. 

The situation in the case of the solubilization of 
proteins can be diagrammatically represented: see 
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Fig. 2. It is really surprising that the cells remain in sol- 
ution since It would be forecast that they, due to their 
size should show a tendency towards sedimentation 
from the solution already after a short time, due to the 
gravity pull, and towards aggregation. Without being 
bound to any special theory, it is surmised that the 
stabilization of the microorganisms in soiutwn is to be 
construed as a consequence of the formation of a mi- 
croemulsion: the microorganisms, particularly the 
bacteria, which are present in the water droplets, are 
a component part of the water-in-oil microemulsion 
system, and dearly remain blocked in the organic sol- 
ution as gue3t-comp>ounds in the stable aggregates 
which are geometrically closed by the surfactant mol- 
ecules. 

Presumably, the bacteria are protected by a few 
water layers and by a layer of capillary-active agent 
molecules, whereby the solubility in an organ k; me- 
dium Is made possible. 

Fig. 3 tenders a graphic representation. whk:h, 
however is to be construed merely diagrammatic, in- 
asmuch as accurate experimental data on the struc- 
ture of the mrcellar aggregates of bacteria are not yet 
available. 

The special difference in density between micro- 
organisms and sokents, and the advantageous value 
of the increment of the count index, dn/dc, contribute 
to a degree towards the optical darity and the reduc- 
tion of the dispersion of light 

As outlined above, all the factors contributing to- 
wards the formation of dear solutions of mrcroorgan- 
isms (bacteria and eukariotic cells), must be still dos- 
er investigated. 

The solutions prepared according to this inven- 
tion are stable, transparent and homogeneous single- 
phased systems. 

It Is important to emphasize that, in the solutions 
made according to this invention, contrary to the 
Kwang-ll Lee and Teh Fu Yen system (ref.6), no bl- 
p basic system is formed. According to Kwang-ll Lee 
et al., the bacteria are not solubilized in the micellar 
phase, but, rather, they are present in the aqueous 
phase (see Fig. 3a). A diagramnnatical showing of the 
difference between the two systems is reproduced in 
Flg.3. 

It is likewise important to add that, under the con- 
ditions selected by Kwang-ll and Teh Fu, the bacteria 
cannot t>e conveyed in the supernatant phase, that is 
to say that in the a) system it is not possible to directly 
obtain a situation such as that corresponding to what 
is represented at b). 

For these reasons the two procedures are sub- 
stantially and radically different from one another. 

According to the present invention, different 
types of bacteria are solubilized in crude-oil products, 
by the agency of different surfactants, eg Tween 85 
and Asolecthin. In the absence of surfactants and/or 
water, no solubilization occurs; one obtains a suspen- 
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sion of cells, which segregate comparatively rapidly. 

It had been established that, in the case of cer- 
tain defined types of crude oil, which , as a rule, occur 
in the form of a black suspension and usually contain 
many compounds, surfactants should not be intro- 
duced, absolutely. Stated another way, it is permissi- 
ble to add directly to the oil, without any special pre- 
treatment.an aqueous microorganism-containing sol- 
ution. Without being t>ound to any special theory, it is 
surmised that this circumstance is presumably to be 
attributed to the fact that crude oil already contains 
molecules which are similar to those of the surfac- 
tants. 

This observation is of course very important from 
the biotechnological standpoint, because, on its ba- 
sis, the potential process of the microbiological de- 
composition of crude oil would become much cheaper 
and simpler 

Water, however, must be added also in such a 
case. 

In order that a single phase might be obtained. It 
is Important that the volume of the added aqueous 
solution should not overtake the limits of the thermo- 
dynamic stability of the microemulsion system, or, 
stated alternatively, if too much water is added, a bi- 
phased system is obtained. 

It has been quite surprisingly ascertained that 
many microorganisms, which are contained in the sol- 
utions prepared according to this invention, are in a 
position to carry out microbiological reactions even in 
an environment unfavourable to life, such as crude oil 
doubtless affords. 

Thereby the basic principles are provided for car- 
rying out microbiological processes in crude oil and in 
the products of its refining. 

In a first stage of the programme, experiments 
have been conducted, the aim of which was to deter- 
mine that bacterial cells can be directly solubilized in 
mineral oil orin naphtha, and thatsuch single-phased 
systems are stable, that is, that they do not bring 
about any phase splitting, even when the system is 
not shaken. In a second stage, the viability of the mi- 
croorganisms in such systems was investigated. 

Both these stages of the programme are descri- 
bed hereinafter. 

First stage: Preparation of a single-phased system 

Typically, 500 mg of Tween 85 or 250 mg of Aso- 
lecthin were solubilized in 5 ml of a crude-oil product 
at room temperature and with vigorous stirring (10% 
or 5% weight/volume, respectively. The aqueous sus- 
pension of the cells was adjusted with an appropriate 
nutrient medium for the microorganism concerned, to 
a concentration (typically) of 10*cells/ml. With a mi- 
crospray a small volume of this solution (about 2% 
vA/)of the organic surfactant solution was added, and 
vigorously shaken (about 1600 rpm). Shaking was 



discontinued after a few minutes. With larger cells, a 
short ultra-sound treatment may shorten the shaking 
run. The solubilization of cells in crude oil without sur- 
factant agent added follows in the abovementioned 
5 way. By varying the water concentration, it is possible 
to determine the limits for building a homogeneous 
phase. 

It has been ascertained that in motor oil (Tellus 
33, Shell) it is possible to solubilize up to about 1% of 
10 water (vA^); in the case of crude oil, it is possible to 
add up to the double volume of water, but it is to be 
mentioned that the opacity of the product hardly per- 
mits that a clear boundary may be detected. 

In this manner the micellar solutions of motor oil 
15 and mineral oil contain from ab>out 10® to 10^ cells/ml 
(counted relative to the total volume). 

It is possible to go beyond these limits, while still 
having a single-phased system, if a greater concen- 
tration of surfactant is employed, eg. in the case of 
20 Asolecthin, one can solubilize twice more water by 
doubling the concentration of the surfactant and, 
thereby, add more cells correspondingly. 

In this connection, attention is also directed to the 
fact that, above a certain cell concentratk}n, the sol- 
25 ution becomes saturated, that is to say that the re- 
dundant cells will precipitate. 

Obviously It is possible to operate also microbio- 
logically under such conditions, but no solution is ob- 
tained any more, but a suspension. Such a system 
30 could be employed technologically, but It is necessary 
to shake vigorously; so as to keep all the ceils in con- 
tact with the solvent, and so one falls into the situation 
of the biphasic system once again. 

With the procedure as outlined above, the follow- 
35 ing microorganisms were investigated: 

Bakers' yeast, pseudomonas sp., Sulfolobulus, 
Thiobacter sulfoxidans, Bac.subtilis, Arthrobacter 
spp.HAI, the details of which are reported in the ex- 
amples. 

40 All of these solutions remain stable, that is, there 

is no sign of phase splitting, and, moreover, no signif- 
icant precipitation of the cells was observed along a 
few weeks. 

45 Second stage: Determination of the viability of the 
microorganisms in crude oil products. 

The objective of this work consists in investigat- 
ing the viability of the microorganisms in the systems 
50 obtained in the above indicated way. 

To this end, the activity of the microorganisms is 
tested on agar plates: the concentration of the viable 
cells is determined by smearing with a crude oil mi- 
croemulsion, previously diluted with 0.9% aqueous 
55 NaCI, a measureable number of cells (about 100 per 
each Petri-dish). 100% viability corresponds to the 
cell concentration at the start (t=0). 

Typical results are shown in Fig.4. It can be seen 
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that the different bacteria and cells differ from each 
other as to stability, but the viability in many cases is 
designated as very good. Details can be found in the 
description of the Figure or the examples. 

The important features of the present invention 
can be summarized as follows: 

A process is proposed, which makes it possible to 
dissolve microorganisnris, preferably bacteria. In an 
aqueous phase in mineral oil, so as to obtain a single 
liquid phase, for which microorganisms do not precip- 
itate during a long time. Surfactants are preferably 
used (eg Tween or lipids), which are solubilized in 
crude oil or in a product obtained by refining, where 
in the case of raw oil it is possible to worl^ also without 
any addition of surfactants. 

Contrary to other processes provided in the liter- 
ature, the process proposed herein is characterized in 
that the microorganisms which are present in crude 
oil are in a microemulsion, which brings about an ef- 
ficient contact with the solvent. Inasmuch as a single 
liquid phase is in the question, no stirring is potentially 
required to secure a reaction of the microorganisms 
with the compounds which are present in the crude 
oil. 

The invention makes it possible to treat microbio- 
logically a crude oil preparation under a stationary 
condition. 

Among others, those microorganisnw are solubil- 
ized in crude oil, which are capable of demolishing 
sulphur-containing products. Possible chemical de- 
molition pnDcesses and the appertaining reactions 
are the target of further reasearch work. 

It is moreover shown that the viability of the mi- 
croorganisms can be extended for weeks, and that, 
during such a time, no significant precipitation of the 
cells can be observed. 

EXAMPLES 

EXAMPLE 1: 

1 00 mg of yeast are suspended in 1 ml of nutrient 
medium (YPD, consisting of 1% yeast extract, 2% 
bacteropeptone, 2% glucose in water). 100 microlitres 
of the suspension are sprayed in 5 ml of crude oil and 
stirred at 1 600 rpm for about half an hour, until obtain- 
ing a homogeneous phase. 

EXAMPLE 2: 



with yeast in a solution of 250 mg of Asolecthin in 5 
ml of crude oil. 

EXAMPLE 4: 



The yeast is processed as outlined above and the 
same volunrie is transferred into 5 ml of a solution of 
crude oil with 10% Tween 85, and stirred to homoge- 
neousness just as in Example 1. 

EXAMPLE 3: 



The same procedure as in Example 1 is adopted, 
with yeast in a solution of 250 mg of Asolecthin in 5 
ml of Tellus 33 nnotor oil (Shell). 

EXAMPLE 5: 

The same procedure as in Example 1 is followed, 
with yeast in a solution of 250 mg Tween 85 in 2,5 ml 
of isopropylpalmitate, which is mixed with 2,5 ml of 
Tellus 33 motor oil (Shell). 

EXAMPLE 6: 



From a solution of 30 mg/ml of Pseudomonas sp. 
in a nutrient medium, 100 microliters are added to a 
solution of Asolecth in/crude oil. (Procedure as in Ex- 
ample 3). 

EXAMPLE 7: 



25 

The same volume of a spore solution of the Ba- 
cillus subtilis is solubilized as in Example 6 or Exanv 
pie 1 in Asolecthin/crude oil. 

30 EXAMPLES 8-10: 



The same procedure as in Example 1 is followed, 



As described in Example 6, Arthrobacter spp. 
(grown for 2 days from butanol), Suifolobus Acidocal- 
darius and Thiobacillus sulfoxidans can likewise be 
35 introduced. 
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Claims 

Claims for the following Contracting States : 
AT. BE, DE, DK. FR, GB, OR, IT, LU, NL, SE 

1 . A stable, single-phased solution of a water-in-oil 
micraemulsion which contains microorganisms, 
parts of microorganisms selected from spores, 
heterocysts, mitochondria, microsomes, lyso- 
somes, or a mixture thereof, obtained by micro- 
spraying into crude oil, or a product of refining 
crude oil, selected from mineral oils, motor oils, 
naphtha, kerosene, light fuel oil and heavy fuel 
oil, or a mixture thereof, containing from 0,1% to 
30% by weight, relative to the weight of the crude 
oil, or a product of refining crude oil, selected 
from mineral oils, motor oils, naphtha, kerosene, 
light fuel oil and heavy fuel oil, or a mixture there- 
of, of at least one surfactant, an aqueous concen- 
trated solution of microorganisms, selected from 
spores, heterocysts, mitochondria, microsomes, 
lysosomes, or a mixture thereof, in an amount of 
from 0,001% to 100% by volume relative to the 
volume of the crude oil, or of a product of refining 
crude oil, selected from mineral oils, motor oils, 
naphtha, kerosene, light fuel oil and heavy fuel 
oil, or of a mixture thereof. 

2. Solutron according to Claim 1, wherein said sur- 
factant is contained in said crude oil, or said prod- 
uct of refining crude oil, selected from mineral 
oils, motor oils, naphtha, kerosene, light fuel oil 
and heavy fuel oil, or a mixture thereof, in an 
amount of from 0,15% to 15% by weight. 

3. Solutton according to Claim 1, wherein the sur- 
factant is selected from the an tonic, cation it, neu- 
tral and zwitter-ionic surfactants. 

4. Solutran according to Claim 1, wherein said sur- 
factant is a sorbitan trioleate polyoxyalkylene der- 
ivative. 

5. Solutton according to to Claim 1 , wherein said mi- 
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croorganisms are selected from bacteria and 
yeasts. 

6. Solution according to Claim 5, wherein said bac- 
5 teria possess a reducing or an oxidizing action to- 
wards sulphur-containing products. 

7. Solution according to Claim 5, wherein said 
yeasts possess a demolishing activity or a trans- 

10 position capability towards aromatic compounds. 

8. Solution according to Claim 7, wherein the yeast 
is selected from Saccharomyces cerevisiae and 
Candida utilis. 

15 

9. Solution according to Claim 1, further containing 
at least one co-surfactant selected from fatty 
acids, alcohols and halogen-containing conD- 
pounds. 

20 

10. Solution according to Claim 9, wherein said co- 
surfactant is present in an amount of from 0.1% 
to 100% by weight relative to the amount of the 
surfactant. 

25 

11. Solution according to Claim 1, wherein said aqu- 
eous solution additionally contains nutrients and 
salts for the microorganims. 

30 12. Solution according to Claim 1, wherein said crude 
oil, or said product of refining crude oil, selected 
from mineral oils, motor oils, naphtha, kerosene, 
light fuel oil and heavy fuel oil, or a mixture there- 
of, is blended with an organic solvent or a veget- 

35 able oil. 

13. Solution according to Claim 12, wherein said or- 
ganic solvent is selected from aromatic hydrocar- 
bons, aliphatic hydrocarbons, fatty acid esters, 

40 alcohols, and halogen-substituted compounds. 

14. Solution according to Claim 13, wherein said or- 
ganic solvent is selected from benzene, toluene, 
cresd, pentane, octane, dodecane, fluorinated 

45 compounds and perfluorinated compounds. 

15. Solution according to Claim 12, wherein said veg- 
etable oil is selected from soybean seed oil, sun- 
flowerseed oil, colza seed oil and olive oil. 

50 

16. Solution according to Claim 1, wherein said or- 
ganic solvent or vegetable oil is present in an 
amount of from 1% to 1000% by volume relative 
to the volume of the crude oil, or of a product of 

55 refining crude oil, selected from mineral oils, mo- 

tor oils, naphtha, kerosene, light fuel oil and 
heavy fuel oil, or of a mixture thereof. 
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17. A process for preparing a stable, single-phased 
solution of a water-in-oil microemulslon which 
contains microorganisms, parts of microorgan- 
isms selected from spores, heterocysts, mito- 
chondria, microsomes, lysosomes, or a mixture s 
thereof, comprising the step of microspraying 
into crude oil, or a product of refining crude oil, 
selected from mineral oils, nnotor oils, naphtha, 
kerosene, light fuel oil and heavy fuel oil, or a mix- 
ture thereof, containing from 0,1% to 30% by io 
weight, relative to the weight of the crude oil, or 
a product of refining crude oil, selected from min- 
eral oils, motor oils, naphtha, kerosene, light fuel 
oil and heavy fuel oil, or a mixture thereof, of at 
least one surfactant, an aqueous concentrated is 
solution of microorganisms, selected from 
spores, heterocysts, mitochondria, microsomes, 
lysosomes, or a mixture thereof, in an amount of 
from 0,001% to 100% by volume relative to the 
volume of the crude oil, or of a product of refining 20 
crude oil, selected from mineral oils, motor oils, 
naphtha, kerosene, light fuel oil and heavy fuel 
oil, or of a mixture thereof. 

Claims for the fotlowing Contracting State : 25 
BS 

1. A process for preparing a stable, single-phased 
solution of a water-in-oil microemulsion which 
contains microorganisms, parts of microorgan- 30 
isms selected from spores, heterocysts, mito- 
chondria, microsomes, lysosomes, or a mixture 
thereof, comprising the step of microspraying 

into crude oil, or a product of refining crude oil, 
selected from mineral oils, motor oils, naphtha, 35 
kerosene, light fuel oil and heavy fuel oil, or a mix- 
ture thereof, containing from 0,1% to 30% by 
weight, relative to the weight of the crude oil, or 
a product of refining crude oil, selected from min- 
eral oils, motor oils, naphtha, kerosene, light fuel 40 
oil and heavy fuel oil, or a mbcture thereof, of at 
least one surfactant, an aqueous concentrated 
solution of microorganisms, selected from 
spores, heterocysts, mitochondria, microsomes, 
lysosomes, or a mixture thereof, in an amount of 45 
from 0.001% to 100% by volume relative to the 
volume of the crude oil, or of a product of refining 
crude oil, selected from mineral oils, motor oils, 
naphtha, kerosene, light fuel oil and heavy fuel 
oil, or of a mixture thereof. 50 

2. Process according to Claim 1, characterized in 
that said surfactant is contained in said crude oil, 
or said product of refining crude oil, selected from 
mineral oils, motor oils, naphtha, kerosene, light 55 
fuel oil and heavy fuel oil, or a mixture thereof, in 

an amount of from 0,15% to 15% by weight. 
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3. Process according to Claim 1, characterized in 
that the surfactant is selected from the anbnic, 
catlonic, neutral and zwitter-bnic surfactants. 

4. Process according to Claim 1, characterized in 
that said surfactant is a sorbitan trioleate polyox- 
yalkylene derivative. 

5. Process according to to Claim 1 , characterized in 
that said microorganisms are selected from bac- 
teria and yeasts. 

6. Process according to Claim 5, characterized in 
that said bacteria possess a reducing or an oxid- 
izing action towards sulphur-containing products. 

7. Process according to Claim 5, characterized in 
that said yeasts possess a demolishing activity or 
a transposition capability towards aromatic conv 
pounds. 

8. Process according to Claim 7, characterized in 
that the yeast is selected from Saccharomyces 
cerevisiae and Candida uttlis. 

9. Process according to Claim 1, characterized in 
t hat at least one co-surfactant selected from fatty 
acids, alcohols and halogen-containing com- 
pounds is added to said crude oil, or said product 
of refining crude oil, selected from mineral oils, 
motor oils, naphtha, kerosene, light fuel oil and 
heavy fuel oil, or a mixture thereof. 

10. Process according to Claim 9, characterized in 
that said co-surfactant is present in an amount of 
from 0.1% to 100% by weight relative to the 
amount of the surfactant. 

11. Process according to Claim 1, characterized in 
that said aqueous solution additionally contains 
nutrients and salts for the microorganims, 

12. Process according to Claim 1, characterized In 
that said crude oil, or said product of refining 
crude oil, selected from mineral oils, motor oils, 
naphtha, kerosene, light fuel oil and heavy fuel 
oil, or a mixture thereof, is blended with an organ- 
ic solvent or a vegetable oil. 

13. Process according to Claim 12, characterized in 
that said organic solvent is selected from aromat- 
ic hydrocartxjns, aliphatic hydrocartwns, fatty 
acid esters, alcohols, and halogen-substituted 
compounds, 

14. Process according to Claim 13, characterized in 
that said organic solvent is selected from ben- 
zene, toluene, cresol, pentane, octane, dode- 
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cane, fluorinated compounds and perf luorinated 
compounds, 

15. Process according to Claim 12, characterized in 
that said vegetable oil is selected from soybean 
seed oil. sunflowerseed oil, colza seed oil and 
olive oil. 

16. Process according to Claim 1. characterized in 
that said organic solvent or vegetable oil is pres- 
ent in an amount of from 1 % to 1 000% by volume 
relative to the volume of the crude oil, or of a 
product of refining crude oil, selected from min- 
eral oils, motor oils, naphtha, kerosene, light fuel 
oil and heavy fuel oil, or of a mixture thereof. 



Patentanspruche 

Patentanspruchtt fur folgend« 
VertragsstaaUn : AT, BE, DE. DK, FR, GB, 
GR, IT, LU, NL, SE 

1. Stabile, einphasige LAsung einer Wasser-in-dl- 
Mikroemulsion, die Mikroorganismen, Teile von 
Mikroorganismen, auagewfihit unterSporen, He- 
terozysten, Mitochondrien, Mikrosomen, Lysoso- 
men Oder ein Gemisch hievon enthalt, erhalten 
durch Mikrospruhen einer wSIirigen konzentrier- 
ten L6sung von Mikroorganismen, ausgewShlt 
unter Sf)oren, Heterozysten, Mitochondrien, Mi- 
krosonr>en, Lysosomen oder einem Gemisch hie- 
von, in Roh6l Oder eines Pnoduktes der Rohfllraf- 
fination, ausgewghit unter Mineraldlen, Motor- 
6len, Naphtha, Kerosin, leichtem Heiz6l und 
schwerem HeizSI oder einem Gemisch hievon, 
mit einem Gehalt an 0,1 bis 30 Gew.-%, bezogen 
auf das Gewteht des Rohfils oder eines Produk- 
tes der Rohfllraff ination, ausgewShlt unter Mine- 
ralSlen, Motorolen, Naphtha, Kerosin, lerchtem 
Heiz6l und schwerem Heizfll oder einem Ge- 
misch hievon, wenigstens eines grenzflSchenak- 
tiven Mittels, in einer Menge von 0,001 bis 100 
Vol,-%, bezogen auf das Volumen des Roh6ls 
Oder eines Raffinationsproduktes von Rohol, 
ausgewahit unter Mineralolen, Motorolen, Naph- 
tha, Kerosin, leichtem Heiz6l und schwerem 
Heizol Oder einem Gemisch hievon. 

2. Lfisung nach Anspruch 1, worin das grenzflS- 
chenaktive Mittel in dem Roh6l oder dem Rohdl- 
Raff inationsprodukt, ausgewShlt unter MineralO- 
len, Motorolen, Naphtha, Kerosin, leichtem Heiz- 
61 und schwerem Heiz6l oder einem Gemisch hie- 
von, in einer Menge von 0, 1 5 bis 1 5 Gew.-% ent- 
halten ist. 

3. Lfisung nach Anspruch 1, worin das grenzflS- 
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chenaktive Mittel unter anionischen, kationi- 
schen, neutralen und zwrtterionischen grenzflS- 
chenaktiven Mittein ausgewdhit ist. 

5 4. L6sung nach Anspruch 1, worin das grenzflS- 
chenaktive Mittel ein Sorbitantrioleat-Polyoxy- 
alkylenderivat ist. 

5. Losung nach Anspruch 1 , worin die Mikroorganis- 

10 men unter Bakterien und Hefen ausgewShlt sind. 

6. LSsung nach Anspruch 5, worin die Bakterien ge- 
genuber schwefelhSltigen Produkten eine reduzie- 
rende oder eine oxidiensnde Wirkung aufweisen. 

15 

7. L6sung nach Anspruch 5, worin die Hefen gegen- 
uber aromatischen Verbindungen eine Abbauak- 
tivitSt Oder ein Trans positions verm5gen zeigen. 

20 8. Losung nach Anspruch 7, worin die Hefe unter 
Saccharomyces cerevisiae und Candida utilis 
ausgewdhit ist. 

9. L6sung nach Anspruch 1 , mit einem weiteren Ge- 
25 halt an wenigstens einem Co-Surfactant, ausge- 
wahit unter Fettsauren, Alkoholen und halogen- 
hSItigen Verbindungen. 

10. L6sung nach Anspruch 9, worin das Co-Surfac- 
30 tant in einer Menge von 0,1 bis 100 Gew.-%, be- 
zogen auf die Menge des grenzfl§chenaktiven 
Mittels, vorhanden ist 

11. Losung nach Anspruch 1, worin die wfiBrige L6- 
35 sung zusStzlich NShrstoffe und Seize fur die Mi- 
kroorganismen enthSlt. 

12. L6sung nach Anspruch 1, worin das Roh6i oder 
das Rohfil- Raff inationsprodukt, ausgewShlt un- 

40 ter MineralSlen, Naphtha, Kerosin, leichtem Heiz- 

61 und schwerem Heiz6l oder einem Gemisch hie- 
von, mit einem organischen Ldsungsmittel oder 
einem Pflanzenol vermischt ist. 

45 13. Losung nach Anspruch 12, worin das organische 
Losungsmrttel unter aromatischen Kohlenwas- 
serstoffen, aliphatischen Kohlenwasserstoffen, 
Fettsaureestern. Alkoholen und halogensubstitu- 
ierten Verbindungen ausgewShIt ist. 

50 

14. L6sung nach Anspruch 13, worin das organische 
L6sungsmittel unter Benzol, Toluol, Kresol, Pen- 
tan, Octan, Dodecan, fluorierten Verbindungen 
und perfluorierten Verbindungen ausgewdhit ist. 

55 

15. Losung nach Anspruch 12, worin das Pflanzenol 
unter Sojabohnen6l, Sonnenblumen6l, Raps6l 
und Oliven6l ausgewShIt ist. 
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16. Losung nach Anspruch 1, worin das organische 
LOsungsmittel oder das PflanzenOI in einer Men- 
ge von 1 bis 1.000 Vol.-%, bezogen auf das Vo- 
lumen des Rohols oder eines Rohol-Raffinati- 
onsproduktes, ausgewdhit unter Mineral5len, 
MotorSlen, Naphtha, Kerosin, leichtem Heiz6l 
und schwerem Heizdl oder einem Gemisch hie- 
von, vorllegt. 

17. VerfShren zur Herstellung einer stabilen, einpha- 
sigen Lflsung einer Wasser-in-6l-Mikroemulsion, 
die Mikroorganismen oder Teile von Mikroorga- 
nismen, ausgewShIt unter Sporen, Heterozysten, 
Mitochondrien, Mikrosomen, Lysosomen oder ei- 
nem Gemisch hievon, enthalt, umfassend die Stufe 
des Mikroverspruhens einer wSdrigen konzentrier- 
ten Losung von Mikroorganismen. ausgewShIt un- 
ter Sporen, Heterozysten, Mitochondrien, Mikroso- 
men, Lysosomen oder einem Gemisch hievon, in 
Rohol Oder einem Roh6l-Raff inationsprodukt, 
ausgewdhit unter MIneraldten, Motor6len. Naph- 
tha, Kerosin, leichtem Heiz6l und schwerem 
Heizol Oder einem Gemisch hievon, mit einem 
Gehalt an 0,1 bis 30 Gew.-%, bezogen auf das 
Gewicht des Roh6ls oder eines Roh6l-Raff inati- 
onsproduktes, ausgewfihit unter Mineral6len, 
MotorOlen, Naphtha, Kerosin, leichtem HeizOI 
und schwerem Heizol oder einem Gemisch hie- 
von, wenigstens eines grenzflachenaktiven Mit- 
tels, in einer Menge von 0,001 bis 1 00 Vol.-%, be- 
zogen auf das Volumen des Roh5ls oder eines 
Rohol- Raff in atk)nsproduktes. ausgewahit unter 
Mineral6len, MotorSlen, Naphtha, Kerosin, leich- 
tem Heiz6l und schwerem Heiz5l oder einem Ge- 
misch hievon. 

Patentanspruche fur folgenden 
Vertragsstaat : ES 

1 . Verfahren zur Herstellung einer stabilen, einpha- 
sigen L6sung einer Wasser-in-Ol-Mikroemulsion, 
die Mikroorganismen oder Teile von Mikroorga- 
nismen, ausgewahit unter Sporen, Heterozysten, 
Mitochondrien, Mikrosomen, Lysosomen oder ei- 
nem Gemisch hievon, enthalt, umfassend die Stufe 
des Mikroverspruhens einer waBrigen konzentrier- 
ten L6sung von Mikroorganismen, ausgewShIt un- 
ter Sp)oren, Heterozysten, Mitochondrien, Mikroso- 
men, Lysosomen oder einem Gemisch hievon, In 
Rohfil Oder einem RohOI- Raff inationsprodukt, 
ausgewghit unter Mineraldlen, Motor6len, Naph- 
tha, Kerosin, leichtem Heiz6l und schwerem 
Heizol Oder einem Gemisch hievon, mit einem 
Gehalt an 0,1 bis 30 Gew.-%, bezogen auf das 
Gewicht des Roh6l3 oder eines Roh6l-Raffinati- 
onsproduktes, ausgewahit unter Mineraldlen, 
Motorolen, Naphtha, Kerosin, leichtem HeizSI 
und schwerem Heizfil oder einem Gemisch hie- 
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von, wenigstens eines grenzflachenaktiven Mit- 
tels, in einer Menge von 0,001 bis 100 Vol.-%, be- 
zogen auf das Volumen des Rohdis oder eines 
Rohol-Raffinatlonsproduktes, ausgewShIt unter 
5 Mineraiaien, Motorftlen, Naphtha, Kerosin, leich- 

tem Heiz6l und schwerem Heiz5l oder einem Ge- 
misch hievon. 

2. Verfahren nach Anspruch 1, dadurch gekenn- 
10 zeichnet daQ das grenzflSchenaktive Mrttel in 

dem Rohfil oder dem Roh6l-Raff inattonsprodukt, 
ausgewShIt unter Mineral6len, Motor5len, Naph- 
tha, Kerosin, leichtem Heiz6l und schwerem 
Heizol Oder einem Gemisch hievon, in einer Men- 
is ge von 0,15 bis 15 Gew.-% enthalten ist. 

3. Verfahren nach Anspruch 1, dadurch gekenn- 
zeichnet, daa das grenzflflchenaktive Mittel unter 
anionischen, kationischen, neutralen und zwitter- 

20 ionischen grenzflachenaktiven Mittein ausge- 

wShIt ist 

4. Verfahren nach Anspruch 1, dadurch gekenn- 
zeichnet, da& das grenzfldchenaktive Mittel ein 

25 Sorbitantrioleat-Polyoxyalkylenderivat ist. 

5. Verfahren nach Anspruch 1, dadurch gekenn- 
zeichnet daft die Mikroorganisnrten unter Bakte- 
rien und Hefen ausgewShIt sind. 

30 

6. Verfahren nach Anspruch 5, dadurch gekenn- 
zeichnet, da&die Bakterien gegenuberschwefel- 
hdltigen Produkten eine reduzierende oder eine 
oxidierende Wirkung aufweisen. 

35 

7. Verfahren nach Anspruch 5, dadurch gekenn- 
zeichnet daB die Hefen gegenuber aromatischen 
Verbindu ngen eine AbbauaktivitSt oder ein Trans- 
positionsvermdgen zeigen. 

40 

8. Verfahren nach Anspruch 7, dadurch gekenn- 
zeichnet, daB die Hefe unter Saccharomyces 
cerevisiae und Candida utilis ausgewShIt wird. 

45 9. Verfahren nach Anspruch 1, dadurch gekenn- 
zeichnet daR dem Roh6l oder Roh6l-Raff Inati- 
onsprodukt, ausgewShIt unter Mineral6len, Mo- 
torolen, Naphtha, Kerosin, leichtem HeizSI und 
schwerem Heiz6l oder einem Gemisch hievon, 

50 wenigstens ein Co-Surfactant, ausgewShIt unter 

FettsSuren, Alkoholen und halogenhSltigen Ver- 
bindungen, zugesetzt wird. 

10. Verfahren nach Anspruch 9, dadurch gekenn- 
55 zeichnet daB das Co-Surfactant in einer Menge 

von 0,1 bis 100 Gew.-%, bezogen auf die Menge 
des grenzflSchenaktiven Mittels, vorhanden ist 
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11. Verfahren nach Anspruch 1, dadurch gekenn- 
zeichnet, dad die w3&rige Ldsung zusdtziich 
Nahrstoffe und Saize fur die Mikroorganismen 
enthalt. 

12. Verfahren nach Anspruch 1, dadurch gekenn- 
zeichnet, da& das Roh6l Oder das Rohfil-Raff ina- 
tionsprodukt, ausgewShlt unter Mineral6len, 
Naphtha, Kerosin, leichtem Heiz6l und schwe- 
rem Heizfil oder einem Gemisch hievon, mit ei- 
nem organischen Lfisungsmittel oder einem 
Pflanzenol vermischt ist. 

13. Verfahren nach Anspruch 12, dadurch gekenn- 
zeichnet, daH das organische Losungsmittel un- 
ter aromatischen Kohlenwasserstoffen. allphati- 
schen Kohlenwasserstoffen. FettsSu re ester n, Al- 
koholen und halogensubstituierten Verbindun- 
gen ausgew9hlt Ist. 

14. Verfahren nach Anspruch 13, dadurch gekenn- 
zeichnet, daS das organische LSsungsmittel un- 
ter Benzol, Toluol, Kresot. Pentan, Octan, Dode- 
can, fluorierten Verbindungen und perfluorierten 
Verblndungen ausgewShIt isL 

15. Verfahren nach Anspruch 12, dadurch gekenn- 
zeichnet, daS das Pflanzen6l unter Soja boh nen- 
61, SonnenblumenSI, Rapsol und Olivenol ausge- 
wShlt ist. 

16. Verfahren nach Anspruch 1, dadurch gekenn- 
zeichnet, dali das organische L&sungsmittel oder 
das Pflanzenol in einer Menge von 1 bis 1.000 
Vol.-%, bezogen auf das Volumen des Roh6ls 
Oder eines Roh6l-Raffinationsproduktes, ausge- 
wahlt unter Mineraldlen, Motordlen, Naphtha, Ke- 
rosin, leichtenn Heizfil und schwerem Heiz6l oder 
einem Gemisch hievon, vorliegt. 

Rovendications 

Revendicatlons pour les Etats contractants 
suivants : AT, BE, DE, DK, FR, GB, GR, IT. 
LU, NL, SE 

1. Solution stable, d une seule phase, d'une micro- 
6mulslon eau dans hulle, qui contient des mi- 
croorganismes, des parties de mtcroorganismes 
choisles parmi les spores, les h6t6rocystes. les 
mitochondries, les microsomes, les lysosomes, 
ou un m6lange des pr6c6dents, que Ton obtient 
par micropulvdrisation dans du pMrole brut ou 
dans un produit de raff inage du p6trole brut, choi- 
si parmi les huiles mindrales. les huiles d mo- 
teurs, le naphta, le k6ros^ne, le fuel Idger et le 
fuel lourd, ou un m6lange des pr6c6dents, conte- 
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nant de 0,1 % d 30 % en poids, par rapport au 
poids du p6trole brut ou du produit de raffinage 
du p^trole brut, choisi parmi les huiles mindrales, 
ies huiles h moteurs, le naphta, le k^rosdne, le 

5 fuel I6ger et le fuel lourd, ou un melange des pr^ 

cedents, d'au moins un tensio-actrf, d'une solu- 
tion aqueuse concentr6e de microorganismes 
choisis parmi les spores, les h6t6rocystes, les mi- 
tochondries, les microson^s, les lysosomes, ou 

w un melange des pr6c6dents, en une proposition 

de 0,001 7o d 1 00 % en volume par rapport au vo- 
lume du pMrole brut ou du produit de raffinage du 
p^trole brut, choisi parmi les huiles min^rales, les 
huiles d moteurs, le naphta, le kdros^ne. le fuel 

15 \6ger et le fuel lourd. ou d'un melange des pr6c^ 

dents. 

2. Solution selon la revendication 1, dans laquelle 
ledit tensio-actif est present dans ledit p6trole 

20 brut ou ledit produit de raffinage du p^trole brut, 

choisi parmi les huiles min^rales, les huiles d mo- 
teurs, le naphta, le kdrosdne, le fuel I6ger et le 
fuel lourd, ou un melange des pr^cMents, en une 
proportion de 0,15 % A 15 % en poids. 

25 

3. Solution selon la revendication 1 . dans laquelle le 
tensio-actif est choisi parmi les tensto-actrfs anio- 
niques, cationiques, neutres ou zwitterioniques. 

30 4. Solution selon la revendication 1, dans laquelle 
ledit tensio-actif est un ddriv6 polyoxyalkyl^ne de 
trioleate de sorbitane. 

5. Solution selon la revendication 1, dans laquelle 
35 lesdits microorganismes sont choisis parmi les 

bact6ries et les levures. 

6. Solution selon la revendication 5, dans laquelle 
lesdites bact^ries ont une action r6ductrice ou 

40 oxydante sur les produtts sulfur^. 

7. Solution selon la revendication 5, dans laquelle 
lesdites levures ont une action destructrice vis-d- 
vis des composes aromatiques ou sont aptes k 

45 rdaliser une transposition des compost aroma- 

tiques. 

8. Solution selon la revendication 7, dans laquelle la 
levure est choisie parmi Saccharomyces cerevi- 

50 siae et Candida utilis . 

9. Solution selon la revendication 1. contenant en 
outre au moins un co-tensio-actif choisi parmi les 
acides gras, les alcools et les d6riv6s halogdnds. 

55 

10. Solution selon la revendication 9, dans laquelle 
ledrt co-tensio-actif est pr6sent en une proportion 
de 0.1 % d 100 % en poids par rapport k la quan- 
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tit6 du tensio-actrf. 

11. Solution selon la revendicatton 1, dans laquelle 
ladite solution aqueuse contlent en plus des 
substances nutritives et des sels pour les mi- 
croorganismes. 

12. Solution selon la revendication 1, dans laquelle 
tedit p6trole brut ou ledit produit de raffinage du 
p^trole brut, choisi parmi les huiles min^rales, les 
huiles d moteurs, le naphta, le k^rosdne, lefuel 
I6ger et le fuel lourd, ou un melange des pr6c^ 
dents, est m6lang6 avec un solvent organique ou 
une huile v^g^tale. 

13. Solution selon la revendication 12, dans laquelle 
ledit solvant organique est choisi parmi les hydro- 
carbures aron^atiques, les hydrocarbures alipha- 
tiques, les esters d'acide gras, les alcools et les 
ddhv6s halogdnds. 

14. Solution selon la revendication 13, dans laquelle 
ledit solvant organique est choisi parmi le benz^ 
ne, le toluene, le cr6sol, le pentane, I'octane, le 
dod6cane, les composes f luor6s et les composes 
perfluor6s. 

15. Solution selon la revendication 12, dans laquelle 
ladite huile vdg^tale est choisie parmi Phuile de 
graine de soja, I'huile de graine de tournesot, 
I'huile de graine de colza et I'huile d'olive. 

16. Solution selon la revendication 1, dans laquelle 
ledit solvant organique ou ladite huile v^6tale 
est present en une proportion de 1 % d 1000 % 
en volume par rapport au volume du p6trole brut, 
ou du produit de raffinage du p6trole brut, choisi 
parmi les huiles min^rales, les huiles d moteurs, 
le naphta, le kdros^ne, le fuel I6ger et le fuel 
lourd, ou d'un melange des pr6cMents. 

17. Proc6d6 de preparation d'une solution stable, d 
une seule phase, d'une micro-emulsion eau dans 
huile, qui contient des microorganismes, des par- 
ties de microorganismes chotsies parmi les spo- 
res, les h6t6rocystes, les mitochondries, les mi- 
crosomes, les lysosomes, ou un m6lange des 
precedents, comprenant I'etape consistent d ef- 
fectuer la micropulv6risation dans du petrole brut, 
ou un produit de raffinage du petrol e brut, choisi 
parmi les huiles minerales. les huiles d moteurs, 
le naphta, le kerosene, le fuel leger et le fuel 
lourd, ou un melange des precedents, contenant 
de 0,1 % e 30 % en poids, par rapport au polds 
du petrole brut ou du produit de raffinage du pe- 
trole brut, choisi parmi les huiles minerales, les 
huiles d moteurs, le naphta, le kerosene, le fuel 
leger et le fuel lourd, ou d'un melange des pr6c6- 
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dents, d'au moins un tensio-actif, d'une solution 
aqueuse concentree de microorganismes, chol- 
sis parmi les spores, tes heterocystes. les mito- 
chondries, les microsomes, les lysosomes, ou un 
5 melange des precedents, en une proportion de 

0,001 % e 100 % en volume par rapport au volu- 
me du petrde brut ou du produit de raffinage du 
petrole brut, choisi parmi les huiles minerales, les 
huiles e moteur, le naphta. le kerosene, le fuel le- 

10 ger et le fuel lourd, ou d'un melange des prece- 
dents. 

Revendtcatlons pour TEtat contractant 
suivant : ES 

15 

1. Procede de preparation d'une solution stable, d 
une seule phase, d'une micro-emulsion eau dans 
huile, qui contlent des microorganismes, des par- 
ties de microorganismes choisles parmi tes spo- 

20 res, les heterocystes, les mitochondries, les mi- 

crosomes, les lysosomes, ou un melange des 
precedents, comprenant I'etape consistent e ef- 
fectuer la micropulverlsation dans du petrole brut, 
ou un produit de raffinage du petrole brut, choisi 

25 parmi les huiles minerales, les huiles d moteurs, 

le naphta. le kerosdne. le fuel leger et le fuel 
lourd, ou un melange des precedents, contenant 
de 0,1 % d 30 % en poids, par rapport au poids 
du petrole brut ou du produit de raffinage du pe- 

30 trole brut, choisi parmi les huiles minerales, les 

huiles e moteurs, le naphta, le kerosene, le fuel 
I6ger et le fuel lourd, ou d'un melange des prece- 
dents, d'au moins un tenslo-actif, d'une solution 
aqueuse concentr6e de microorganismes, chol- 

35 sis parmi les spores, les heterocystes, les mito- 

chondries, les microsomes, les lysosomes, ou un 
melange des precedents, en une proportion de 
0,001 % e 100 % en volume par rapport au volu- 
me du petrole brut ou du produit de raffinage du 

40 petrole brut, choisi parmi les huiles minerales, les 

huiles d moteur, le naphta, le kerosene, le fuel le- 
ger et le fuel lourd. ou d'un melange des prece- 
dents. 

45 2. Precede selon la revendk;atbn 1, caract6rise en 
ce que ledit tensio-actif est present dans ledit p^ 
trole brut ou ledit produit de raffinage du petrole 
brut, choisi parmi les huHes minerales, les huHes 
e moteurs, le naphta, le kerosene, le fuel leger et 

50 le fuel lourd, ou un melange des precedents, en 

une proportion de 0,16 % A 15 % en poids. 

3. Procede selon la revendication 1, caracterise en 
ce que le tensio-actif est choisi parmi les tensio- 

55 actifs anbniques, cation iques, neutres ou zwitte- 

rioniques. 

4. Precede selon la revendteation 1 , caracterise en 
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ce que led it tens io-actrf est un d6riv6 polyoxyalky- 
I6ne de trioleate de sorbitane. 

5. Proc6d6 selon la revendication 1 , caract^rlsd en 
ce que ledit microorganlsmes sont choisis parmi 
les bact6ries et les levures. 



compos6s perfluor6s. 

1 5. Proc6d6 selon la revendication 12, canact6ris6 en 
ce que ladite huile v^gMale est choisie parmi 

5 I'huile de graine de soja, I'huile de graine de tour- 

nesol, I'huile de graine de cdza et d'huile d'oflve. 

16. Proc6d6 selon la revendication 1, caract6ris6 en 
ce que ledit solvant organique ou ladite huile v6- 
g6tale est pr6sent en une proportion de 1 % d 
1 000 % en volume par rapport au volume du p6- 
trole brut, ou du produit de raff inage du p^trole 
brut, choisi parmi les huiles min^rales, les huiles 
d moteurs, le naphta. le kdrosdne, le fuel I6ger et 
le fuel lourd, ou d'un melange des pr^cddents. 



6. Proc6d6 selon la revendication 5, caract6ris6 en 
ce que lesdites bact^ries ont une action r^ductri- 
ce ou oxydante sur les produrts sulfur6s. io 

7. Proc6d6 selon la revendication 5, caract6ris6 en 
ce que lesdites levures ont une action destructri- 
ce vis-d-vis des compos6s aromatiques ou sont 
aptes d r^aliser une transposition des composes is 
aromatiques. 

8. Proc6d6 selon la revendication 7, caract6ris6 en 
ce que la levure est choisie parmi Saccharomy- 

ces cerevisiae et Candida utilis . 20 

9. Proc6d6 selon la revendication 1 , caract6ris6 en 
ce qu'au moins un co-tensio-actif. choisi parmi 
les acides gras. les alcools et les d^riv^s halog^ 

n6s, est ajout6 audit p6trole brut ou audit produit 25 
de raff inage du pdtrole brut, choisi parmi les hui- 
les mindrales, les huiles d moteurs, le naphta, le 
k6rosdne, le fuel Idger et le fuel lourd, ou d un m^ 
lange des pr6cMents. 

30 

10. Proc6d6 selon la revendication 9, caract6ris6 en 
ce que ledit co-tensio-actif est present en une 
proportion de 0,1 % 6 100 % en poids par rapport 
d la quantity du tensio-actrf. 

35 

11. Proc6d6 selon la revendication 1, caract6ris6 en 
ce que ladite solution aqueuse contient en plus 
des substances nutritives et des sels pour les ml- 
croorganismes. 

40 

12. Proc6d6 selon la revendication 1, caract6ris6 en 
ce que ledit pMrole brut ou ledit produit de raff i- 
nage du p6troie brut, choisi parmi les huiles ml- 
n^rales, les huiles d n>oteurs, le naphta, le k6ro- 
s^ne. le fuel l^er et le fuel lourd, ou un melange 45 
des pr6c6dents, est m6lang6 avec un solvant or- 
ganique ou une huile v^g^tale. 

1 3. Proc6d6 selon la revendication 1 2. caract6ris6 en 

ce que led it solvant organique est choisi parmi les so 
hydrocarbures aromatiques, les hydrocarbures 
aliphatiques, les esters d'acide gras, les alcools 
et les d^riv^s halog^nto. 

1 4. Proc6d6 selon la revendication 1 3, caract6ris6 en 55 
ce que ledit solvant organique est choisi parmi le 
benz6ne, le toluene, le cr6sol, le pentane, Tocta- 

ne, le dod6cane, les composes fluor6s et les 
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